Maternal serum screening for trisomy 18: assessing different statistical models to optimize detection rates.
We have evaluated three alternative models for trisomy 18 screening using the maternal serum markers alpha-fetoprotein (AFP) and intact human chorionic gonadotrophin (hCG). Using data from 46 affected pregnancies and 48 150 unaffected pregnancies, we calculated distribution parameters for AFP and hCG multiples of the median (MoMs) and the factor comprising AFP MoMxhCG MoM. The trisomy 18 risk at mid-trimester was then calculated using either bivariate analysis of AFP and hCG MoMs or univariate analysis of AFP MoMxhCG MoM. The observed detection rates and positive rates obtained using either published distribution parameters or those derived from the West Midlands population were compared for each model. Using fixed cut-offs for AFP and hCG of 0.66 and 0.40 MoMs resulted in a detection rate of 28.3% for a 0.5% false positive rate (FPR). Using published parameters, the univariate analysis model had a slightly higher detection rate of 32.6% for a 0.5% FPR (cut-off 1:248) compared to the bivariate model which was 28.3% (cut-off 1:239). Locally derived distribution parameters significantly improved the detection rate for the bivariate model for FPRs between 0.4-1.3% but worsened it below 0.4%. For the univariate model there was little difference in detection whether local or published parameters were used. Thus, we have confirmed that trisomy 18 screening using two markers can be a worthwhile addition to Down screening.